Development of dissociated cryopreserved rat cortical neurons in vitro.
Dissociated neuronal cultures of various brain regions are commonly used to study physiological and pathophysiological processes in vitro. The data derived from these studies are often viewed to have relevance to processes taking place in the mature brain. However, due to the practical challenges associated with lengthy neuronal culture, neurons are often kept for 14 days in vitro (DIV), or less, before being subject to experimentation. Non-proliferative cultures such as primary neuronal cultures can be maintained for more than 42 DIV if water evaporation from culture media is monitored and corrected. To determine appropriate time points corresponding to the stages of cortical development, we compared characteristics of cryopreserved cortical neurons in cultures at various DIV using immunofluorescence, biochemical measurements and multielectrode array recordings. Compared to 21 and 35 DIV, at 14 DIV, cultures are still undergoing developmental changes and are not representative of adult in vivo brain tissue. Specifically, we noted significant lack in immunoreactivity for synaptic markers such as synapsin, vesicular GABA transporter and vesicular glutamate transporter at 14 DIV, relative to 21 and 35 DIV. Moreover, multielectrode array analysis indicated an increase in network firing up to 46 DIV with patterned firing peaking at 35 DIV. Our results provide specific evidence of the maturational stages of neurons in culture that can be used to more successfully plan various types of in vitro experimentation.